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ABSTRACT 



A folding portable communications device which has a first 
housing 1 to which a second housing 2 and a third housing 
4 are connected in a foldable manner, with a display section 
11, a receiver section 13 and a keyboard section 14 provided 
in the housings, respectively. The second housing 2 and the 
third housing 4 are folded on the first housing 1 when not in 
use. When the third housing 4 is unfolded for use as a 
telephone, information of higher precedence is displayed on 
part of the display section 11. When the second housing 2 
and the third housing 4 are unfolded for use as a data 
transmitter/receiver, the entire display section 11 extending 
almost over the inner surface of the first housing 1 is used. 
Selection of functions as telephone or data transmitter/ 
receiver may be easily carried out with a select switch 16. 

15 Claims, 10 Drawing Sheets 
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FIG.2B 
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FIG.3B 
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FOLDING PORTABLE COMMUNICATIONS The portable communications device according to the 

DEVICE present invention is designed so as to allow the entire side 

BACKGROUND OF THE INVENTION °^ tne ^ ret nousm g 10 oe as the display section with a 

* largest possible area by unfolding the second and the third 

1. Field of the Invention 5 housings wnich are folded on each olher when not in ^ 

The present invention relates to a portable communica- 
tions device, and more particularly to a folding portable BRIEF DESCRIPTION OF THE DRAWINGS 

communications device with a data display section. r~ . ... JJt c 

- _ .. The above and other objects, features and advantages of 

2. Description of the Prior Art lU , . .„ u , - f , 

v . , .... the present invention will become apparent from the fol- 

Conventionally known portable communications devices 10 lowi detailed description when taken logether with the 

such as portable telephones are each constructed with a slim accomp anving drawings in which: 
housing with an antenna on its upper surface, near an edge 

thereof; and a receiver section, a display section, a keyboard ™- 1 * * Perspective view illustrative of a portable 

section and a transmitter section placed on the front of the telephone ot the prior art; 

housing in that order from the top to the bottom. The display 1S FIG - 2A FIG * 2B « perspective views illustrative of 

section and the keyboard section make up almost the entire an embodiment according to the present invention where 

front of the housing of this type of portable telephone. second and third housings are folded on each other; 

Therefore, increase in the area occupied by either the display FIG. 3A and FIG. 3B are perspective views illustrative of 

section or the keyboard section produces the problem of the embodiment according to the present invention where 

reduced area occupied by the other. 20 oni y a third housing is unfolded; 

For instance, the recent trend of portable telephones has FIG. 4A, FIG. 4B and FIG. 4C are perspective views 

been toward models each constructed so as to display the illustrative of the embodiment according to the present 

status of the portable telephone and the data received by it invention where second and third housings are unfolded; 

in addition to the destined telephone number, the remaining FIG. 5 is an internal view illustrative of the embodiment 

capacity of the battery, etc. on the display section. These 25 0 f the present invention; and 

portable telephones are each desired to have the greatest nG 6Aand FIG 6B are side views mustr ative of another 

possible area for the display section. With portable tele- embodiment of the present invention, 
phones constructed as mentioned above, however, it is 

natural that increase in the area of the display section results DETAILED DESCRIPTION OF THE 

in the smaller and thus hard-to-use keyboard section. 30 PREFERRED EMBODIMENTS 

As a solution to such problems, Japanese Utility Model ^ a portable telephone of the prior art will 5e 

Law Application Disclosure HEI 6-34347, for instance, explained with reference to FIG. 1. 

suggests a configuration where a receiver is placed over the . t „ . _ . , # 4 , . - - .. 

1 r * r T- 1 iL u u 1 c -1 An antenna 22 is attached to the top surface of a slim 

underside of a display section, with a through-hole tormed . ^ j*u c j a. -j r .i. 

c 4 . v * t \ u r f tU A * 1 - e housing 21, near an edge thereof, and the side of the same 

from the receiver section to the surface 01 the display 35 . & \ & ' . . „ 

^ . „ 4 . , , f / housing 21 is provided with a receiver section 23, a display 

section. This configuration, however makes it difficult to a * ' section 25 and a transmitter section 

construct a planar d.splay section, and the increased th,ck- ^ ^ from 

ness of the overlapped structural portions becomes an . A * A , , 4 , . 4 . . 

. . t . 4 r i ci -* ui * i u the portable telephone constructed in this way, the display 

obstacle to cons ruction of low-profile portable telephones. ^ M ^ ^ a ^ ^ a J ^ 

As another solution Japanese Unexamined Patent Apph- 40 Qf data be d on ^ section 24 

cation Disclosure HEI 5-211464 and Japanese Unexamined . .... .• . 4 . . • ,• •„ 

Patent Application Disclosure HEI 5-260143 each suggest a An embodiment according to the present mvenlion will 

folding structure where a foldable housing is attached to the " ow be ex P lamed WIlh reference 10 lhe ^mponying 

main body of a portable telephone, and a keyboard section rawings. 

is provided on the housing section. In addition, according to 45 FIG. 2A is a perspective view iUustrative of a portable 

these conventional structures, a receiver section and a dis- communications device in a state where a second housing 2 

play section are usually provided on the main body, while a and a third housing 4 are folded on a first housing 1. The 

transmitter section and a keyboard section are provided on portable communications device has almost the same length 

the foldable section. These configurations allow the display as the firet housm S 1 wnile the housin g 2 and the 

section to extend to the same area as the keyboard section. 50 third housing 4 are folded. 

Since the receiver section contains a speaker, however, it is An antenna 12 is provided on the top surface of the first 

difficult to increase the area of the display section by further housing 1, near an edge thereof, and a switch 19 is provided 

reducing the size of the receiver section. on the side of the first housing 1. The second housing 2 of 

„ n „, the same width as the first housing 1 is attached to the top 

SUMMARY OF THE INVENTION JS of the flrs , housing t ^ , hinge ^ hiaism 3 m a foldable 

It is an object of the present invention to provide a manner. A receiver section 13 is provided on the outer 

portable communications device with a small outside dimen- surface of the second housing 2. This receiver section 13 

sion and a large -area display section. may be provided on the inner surface of the second housing 

In order to accomplish the above object, the portable 2 instead. Also, the third housing 4 of the same width as the 

communications device according to the present invention 60 first housing 1 is attached to the bottom of the first housing 

has a basic structure equipped with first, second and third 1 with a hinge mechanism 5 in a foldable manner. In 

housings. In addition, a display section is provided on the addition, as shown in FIG. 2B, a transmitter section 15a may 

side of the first housing. The second housing has a receiver be formed on the outer surface of the third housing 4, near 

section and is connected to the top of the first housing in a the bottom thereof. This transmitter section 15a may be 

foldable manner. The third housing has a keyboard and is 65 provided in addition to a transmitter section 156 as shown in 

connected to the bottom of the first housing in a foldable FIG. 3A and a transmitter section 15c as shown in FIG. 3B 

manner. which will be explained below. 
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FIG. 3A is a perspective view illustrative of the third Id cases where the portable communications device of the 

bousing 4 in an unfolded state. A keyboard section 14 and a present embodiment is used as a telephone, voice may be 

transmitter section lSb are provided on the inner surface of received by turning on the switch 19 after a call signal is 

the third housing 4. As shown in FIG. 3B, the transmitter received even while the second housing 2 and the third 

section 15c may also be provided on the inner surface of the 5 housing 4 remain folded. In addition, as shown in FIG. 3A, 

third housing 4, near the hinge section 5. The transmitter unfolding of only the third housing 4 to an angle of appro xi- 

seclion 15a shown in FIG. 2B may be provided in addition mately 150° from the first housing 1 allows transmission and 

to these transmitter sections. A display section 11 is provided reception of voice. In cases where the receiver section 13 is 

on the inner surface of the first housing 1. The third housing additionally provided on the inner surface of the second 

4 may be unfolded to any- angle of up to approximately 180° 1Q housing 2, a conversation may be carried out by unfolding 

C. The present embodiment is constructed so that the third both the second housing 2 and the third housing 4. 

housing 4 may be temporarily held at angles of approxi- In cases where the third housing 4 is unfolded for use, the 

mately 150° and approximately 180° from the folded state control-section 18 functions so that information is displayed 

during the process of unfolding. on the region lib of the display section 11 which the user 

FIG. 4A shows the states of the second housing 2 and the 15 can view, and no information is displayed or information of 

third housing 4 unfolded to angles of approximately 180°, lower precedence is displayed on the region 11a of the 

respectively, with respect to their states folded on the first display section 11 which is covered with the second housing 

housing 1. The display section 11 occupies almost the entire 2. The information to be displayed on the display section 11 

inner surface of the first housing 1. Further, a push-button and the order of precedence are determined in advance. The 

select switch 16 is provided on a region of the inner surface 20 information to be displayed on the region 11a and the region 

of the first housing 1 which is brought into contact with the lib, respectively, are also determined in advance. The 

second housing 2 when folded. With the second housing 2 information to be displayed on the region 11a includes, for 

folded, the select switch 16 is pressed by the second housing example, information on the current state of the radiotele- 

2 thereby activating the portable communications device as phone line, data transmitted from the communications 

a telephone. On the other hand, when the second housing 2 25 device at the other end, etc. On the other hand, the infor- 

is unfolded as shown in FIG. 4A, the select switch 16 mation to be displayed on the region 11a is information on 

functions to activate the portable communications device as settings of the functions, the voltage of the battery, etc., for 

a data transmitter/receiver. This select switch 16 may be example. With control performed in this way, the user can 

provided on the inner surface of the second housing 2 enjoy a telephone conversation while confirming informa- 

instead, as shown in FIG. 4B. In addition, the select switch 30 tion of higher precedence or importance displayed on the 

16 may also be provided on another place as that of the region lib. It is also possible to carry out a control process 

keyboard section 14 instead, as shown in FIG. 4C. which displays all the information in order of precedence on 

As shown in FIG. 4A, the display section 11 is demarcated the region lib successively from the bottom to the top 

into a region 11a which is covered with the folded second without separating the region 11a and the region lift of the 

housing 2 and another region life. When the portable 35 display section 11. 

communications device works as a data transmitter/receiver, Here, in cases where the user wants to gain information on 

the entire surface of the display section 11 is used for display the telephone such as settings of the functions and the 

of data. On the other hand, when the portable communica- voltage of the battery when the telephone is not in service, 

tions device works as a telephone, the region Ha and the the information may be displayed on the display section 11a 

region lib of the display section 11 are separately controlled 4 q by unfolding either the second housing 2 or both the second 

for display of data. housing 2 and the third housing 4 and operating with the 

FIG. 5 is a block diagram of the portable communications select switch 16. 

device of the present embodiment. The first housing 1 is In cases where the portable communications device 

equipped with a radio section 17 which transmits and according to the present embodiment is used as a data 

receives signals via the antenna 12, a control section 18 45 transmitter/receiver, the second housing 2 and the third 

which controls the device in response to data traasmitted and housing 4 are unfolded to approximately 180° from the first 

received by the radio section 17, a display section 11 housing 1 to arrange all the housings almost in the same 

constructed with LCDs and a select switch 16. The second plane. Since the second housing is unfolded, the select 

housing 2 contains a speaker which is part of a receiver switch 16 is brought into a unpressed state, and thus the 

section 13. The third housing 4 is provided with a keyboard 50 control section 18 controls the portable communications 

section 14 which inputs signals to the control section 18 and device to work as a data transmitter/receiver. The control 

a microphone which is part of a transmitter section 15. The section 18, which has a storage section which stores received 

receiver section 13 in the second housing 2 and the keyboard information and information inputted with the keyboard 

section 14 and the transmitter section 15 in the third housing section 14, displays the information on the entire surface of 

4 are electrically connected to respective associated portions 55 the display section 11 and concurrently controls the trans- 

in the first housing 1 via flexible printed wiring boards built mission and reception of the information. In addition, since 

in the hinge mechanisms 3, 5. the third housing 4 is unfolded almost in the same plane as 

When the portable communications device according to that of the first housing 1, it is easy to operate with keys. In 

the present invention is not in use, the second housing 2 and cases where the select switch 16 is provided on another place 

the third housing 4 are folded on the first housing 1 around 60 such as that of the keyboard section 14 as shown in FIG. 4C, 

the hinge mechanisms 3, 5, as shown in FIG. 2A. As a result, the control section 18 controls the display on the display 

the entire configuration of the portable communications section 11 so that the portable communications device works 

device becomes almost the same as that of the first housing as a data transmitter/receiver even while the second housing 

1, and this contributes to improved portability-of the por- 2 remains folded. 

table communications device. In addition, the surface of the 65 Further, as shown in FIG. 6A and FIG. 6B, the second 

display section 11 is protected by the second and the third housing 2 and the third housing 4 may be constructed with 

housings 2, 4. facing slants. This configuration results in an expanded 
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section of the third housing 4 on which the keyboard section 3. A folding portable communications device as claimed 

14 may be placed. in claim 1, wherein the transmitter is disposed on the inner 

As described above, since the portable communications surface of the third housing which faces away from said first 

device of the present invention is constructed with such a housing in the folded state of the third housing, to enable 

configuration that the second housing 2 and the third hous- 5 usage of the device as a telephone in the folded state of the 

ing 4 are connected to the first housing 1 in a foldable third housing. 

manner, and the display section 11, the receiver section 13 4. a folding portable communications device as claimed 

and the keyboard section 14 are placed in these housings, m claim ^ wherein a transmitter is provided on both the 

respectively, the entire configuration is made compact, and mner sur f ace and tne outer surface of the third housing, such 

further the display section 11 may be formed almost over the 1Q lhat mc device can ^ used as a te i ep hone when the third 

entire side of the first housing 1, with a larger area of the housing is in its folded state or when the third housing is in 

display section 11 than according to the prior art. ^ un f 0 lded state. 

In addition, since the portable communications device of 5. a folding portable communications device as claimed 

the present invention allows unfolding of the second housing m daim 1, wherein the display section is provided over a 

2 and the third housing 4 to approximately 180° with respect ma j or portion of the inner surface of the first housing, 

to the first housing 1, it is possible to use the large-area 6. A folding portable communications device as claimed 

display section, and this makes its use as a data transmitter/ m daim i j wherein the display section is provided over 

receiver easier. substantially the entire inner surface of the first housing. 

Furthermore, since the select switch 16 is provided on 7. A folding portable communications device as claimed 

either the first housing 1 or the second housing 2, it is easy in claim 1, wherein the second housing and the third housing 

to switch between the functions of telephone and data 20 have slanted end surfaces which are positioned parallel to 

transmitter/receiver. each other when the second housing and the third housing 

While the present invention has been described in con- are in their folded states, wherein the slanted end surface of 

nection with certain preferred embodiments, it is to be the third housing increases the surface area of the third 

understood that the subject matter encompassed by the housing on which the keyboard is disposed, 

present invention is not limited to those specific embodi- 25 8. a folding portable communications device as claimed 

ments. On the contrary, it is intended to include all in claim 1, further including switching means for switching 

alternatives, modifications, and equivalents as can be between the functions of a telephone and a data transmitter/ 

included within the spirit and scope of the following claims. receiver. 

What is claimed is: 9. A folding portable communications device as claimed 

1. A folding portable communications device for use as a 30 in claim 8, wherein the switching means detects whether the 
telephone and/or a data transmitter/receiver, comprising: second housing is in its folded state or not, and the device 

a first housing having a top, a bottom, and an inner side selects the function of a telephone or a data transmitter/ 
surface, and a display section disposed on the inner receiver respectively in response to a signal from the switch- 
surface for displaying received data; in S means indicating that the second housing is respectively 

a second housing connected to the top of said first housing 35 m ite folded state o^r U5 unfolded st^ 

. ""77, s t , c a 10. A foldmg portable commumcations device as claimed 

in a foldable manner to define a folded state and an m ^ g wh *£ in ^ switchin means is ided on the 

unfolded state, said second housing haying inner and r . Qf the innef surface of the ^ housing adjacem lQ 

outer surfaces, said inner surface of said second hous- which tQe xcond housing fc positioned in its folded state, or 

ing facing and being positioned adjacent to said inner on the sur f ace Q f the second housing. 

surface of said first housing and overlapping a first 40 n. a folding portable communications device as claimed 

portion of the display section when the second housing m c i^ m ^ wn i c h displays information on the display section 

is in its folded state, said second housing further having m separate modes, depending upon its usage as a telephone 

a receiver section disposed on its outer surface which or as a data transmitter/receiver. 

faces away from said first housing when the second 12. A folding portable communications device as claimed 

housing is in its folded state, to enable usage of the 45 in claim 1, which, when used as a telephone, displays 

device as a telephone when the second housing is in its information of higher precedence on the region of the 

folded state; and display section which is not covered by the second housing, 

a third housing connected to the bottom of said first and displays information of lower precedence or no infor- 

housing in a foldable manner to define a folded state mation on the re S ion of the dls P la y sectl0n wmch 15 

and an unfolded state, said third housing having inner 50 by the second housing . . J . , . A 

and outer surfaces, said inner surface of said third . " ^ f°jding portable commumcations device as claimed 

housing having a keyboard disposed thereon which m f clam \ which, when used as a elephone, displays 

, & , . 6 ... ' .. . . . u ■ _r t information of higher precedence on the display section 

faces and ,s positioned adjacent to the inner surface of successivel start f / the side of the bottom of the filsl 

said first housing and overlaps a second portion 01 the housing 

display section when the third housing is in its folded 55 14 . A folding portable communications device as claimed 

state, said third housing further having a transmitter m claim ± wherein the entire display section is used as a 

disposed thereon; region for displaying information during transmission or 

wherein the communications device operates as a tele- reception of data. 

phone when the second housing is in its folded state, 15. A folding portable communications device as claimed 

and operates as a data transmitter/receiver when the 60 in claim 1, wherein the display section is demarcated into a 

second and third housings are in their unfolded states. first region which is covered by the second housing in its 

2, A folding portable communications device as claimed folded state and a second region, and when the portable 
in claim 1, wherein the transmitter is disposed on the outer communications device is used as a telephone, the first 
surface of the third housing which faces away from said first region and the second region of the display section are 
housing in the folded state of the third housing, to enable 65 separately controlled for display of data. 

usage of the device as a telephone in the folded state of the 

third housing. * * * * * 
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